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INSTRUCTIONS TO THE CANDIDATES

This Question Booklet is printed in two languages—Hindi and English. Candidates can select any one of the
two languages according to their convenience.

There are two papers in the State Eligibility Test. The first question paper (compulsory question paper) is
General Paper on Teaching and Research Aptitude. The second question paper is the subject selected by the
candidate. Only one combined OMR sheet will be provided for both the question papers. The Second paper of
optional subject will be given to the candidate at 1 p.m. The code of the second question paper subject selected
by the candidate should be marked in the QMR Sheet. The booklet number of the second question paper has

. to be marked in the necessary entries. The candidate can start second question paper at 1:05 p.m. There are

100 questions in the second question paper (optional subject). The squence of these questions is 51 to 150. In
a combined O.M.R. Sheet, the candidate should mark the answers of the second question paperin the part of
Second Question Paper. The candidate himself will be responsible for marking the answer in the wrong
order.

All questions are compulsory.

All questions carry equal marks. 2 marks will be given for each correet answer. There is no provisions for
Negative Marking.

On the cover page the number of pages is indicated in the Question Booklet. The examince should verify that
the requisite number of pages are attached in the Question Booklet, otherwise he/she should ask for another
Question Bogklet, .

Read carefully the instructions given on the Answer Sheet (OMI Sheet) supplied and indicate your answers accordingly.
Kindly make necessary entries on the Answer Sheet (OMR Sheet) only at the places indicated and nowhere else.
Examinee should do all rough work on the spaces meant for rough work in the pages given in the Question
Booklet and nowhere else, not even on the Answer Sheet (OMR Sheet).

Ifthere is any sort of mistake either of printing or of factual nature in any question, then out of the Hindi and
English versions of the question, the Hindi version will be treated as standard.

Use of any type of calculator, log table ete. is prohibited.

Candidates will leave the Examination Hall only after handing over the OMR Sheet to the Invigilator at the
end of the examination at 3:05 p.m.
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(A), HyO > H,S > HySe > H,Te

(B) H,S > HySe > H,Te > 1,0
(C) HySe > H,Te > HyO > H,S
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(A) sEghM wWigs o

(B) m-FdfETe o

(C) =i o

(D) o-FRfFNG o
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(A) wow wife arfufen

(B) feita =ife arfufsman

(C) Tl wife afufran .

(D) = wife afufwa
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WSl Uh T T 9 e §, @ sw
faemm =1 pH s

(A) 07 (B) 14

(C) 08 (D) 00
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51.

52,

53.

54.

What is the correct order of the
following Hydrides according to decrease

in their bond angles ?

(A} Hy0 > H,S > H,Se > H,Te
(B) H,S > H,Se > HyTe > H,0
(C) HySe > H,yTe > H,0 > H,yS

(D) H,Te > Hy0 > H,S > H,Se

Intramolecular hydrogen bondirg is

found in :

(A) Hydrogen fluoride
(B) m-Chlorophenol
(C) Water

(D) o-Chiorophenol

For which the half life period is directly
proportional to initial concentration .of a

solution ?

(A) First Order Reaction
(B) Sec-ond Order Reaction
(C) Third Oider Reaction
(D) Zero Order Reaction

If the Hydrogen ion concentration in a
solution is one gram mole per litre, then

the pH of the solution is :
(A) 07 .
(C) 08

(B) 14
(D) 00

P.T.O.
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(A) CoASH

(B) Co-enzyn;c Q

(C) TP

(D) Pyrodoxal Phosphate

Aidiefer st § wuda.
(NADH) # T& 19 % ofisdiem o
W, T ¥ : .

(A) 2 ATP a1y
(B) 3 ATP 1]
(C) 4 ATP @]
(D) 1 ATP 31
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55.

58.

The substrate concentration at which an
enzyme exhibits half the maximum

velocity is known as :

(A) Vma,\' (B) [S]
© K, (D) K,q

Isoenzyme is characterized as :
(A) Non-protein part of enzyme

(B) Enzymes wilh same gquaternary

structure
(C) Similar

different types of reactions

enzymes that catalyze

(D) Multiple forms‘of' given enzyme

that catalyze same type of reaction
In 1967 which of the following co-
enzymes classificd as Vitamin ?
(A) CoASH
(B) Co-enzyme Q
(C) TPP

(D) Pyrodoxal Phosphate

In  oxidative phosphorylation, the
oxidation of one molecule of NADH

produces : .

" (A) 2'ATP molccules

(B) 3 ATP molecules
(C) 4 ATP molecules
(D) 1 ATP molecule
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62.

Face of cisternae forming Dictyosome is

having :

(A) Proximal face generally convex
(B) Distal face gencrally concave
(C) Proximal face gencrally concave

(D) Distal face generally convex

Riboferins are :

(A) Glycoproteins
(3) Pigments

(C) Oligosaccharides

(D) Lipids

Which type of Histones are very similar

in different species ?
(A) H,A, Hy, H,B

(B) HyA. H,B, Hj, H,
(C) HoA, Hy, Hy, H,B
(D) Hy, H;, Hy, HyA

Movement of ions through the cell

membrance is determined by :
(A) lon size

(B) Solubility of lipid

(C) The charge on them

(D) All of the above

P.T.O.
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63.

64.

65,

The sodium-potassium pump mechanism

was discovered by :

(A) Hodkin and Keynes
(B) Loreny

(C) Prye and Edidin

(D) Jacob and Nicolson

Which of the following organisms have
the biggest percentage of unsaturated

phospholipids in their membranes ?

(AY Antarctic Fish

(B) Desert Snake

(C) Human Being

(D) Polar Bear

During the exponential growth, the

number of generations per hour is termed

as :
(A) Generation time
(B) Exponential rate
(C) Log rate

(D) Growlh rate
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67.

Which statement is correct ?

() Partition co-efficient in most cell
membranes is similar to that of
olive oil and water.

(i) The partition co-efficient can be
measured by mixing the solute with
an oil water.

(iii) The partition co-efficient is the
conéentration of the solute in _Ithe :
oil, divided by the concentration in
the aqueous phase.

(iv) The partition coefficient ensures the

freeze-fracturing.
(A) Both (i) and (ii) are correct
(B) (i), (ii) and (iii) are correct
(C) All of the above are correct

(D) (iv) is correct

In which among the following does
N-Formylmethionyl---RNA (f-Met-tRNA)
plays an important role in translation
process ?
(A) Eubacteria, -
chloroplasts
(B) Eubacteria,
Chloroplasts
(C) Eukaryote,
Eubacteria
(D) Eukaryote,
Chloroplasts

Eukaryote and

Mitochondria and
and

Archaebacteria

'Mitochondria and

P.T.O.
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69.

70.

In relation to genetic codes which of the

following pairs is correct ?

(A) UAG-Ochre codon; UAA-Amber
codon; UGA- Opal codon

UAG-Amber codon; UAA-Ochre
codon; UGA-Opal codon

UA’G-Opal codon: UAA-Amber
codon; UGA-Ochre codon

UAG-Ochre codon; UAA-Opal
codon; UGA-Amber codon

(B)

©

(D)

The

transition between Lytic and
Lysogenic state of Lambda phage is due
to :
(A) Site-specific recombination
(B) Homologus recombination
(C) Replicative recombination
(D) Hybrid of homologous and non-

reciprocal recombination

Xeroderma pigmentosum is a genetic

disease which is associated with

neurological abnormalities.  People
suffering from this disease are extremely
light-sensitive and readily develop
sunlight induced skin cancer. Failure of
which of the following is responsible for

this disease ?

(A) Nucleotide excision repair

(B) Base excision repair

(C) Homologus rccombination

(D) Mismatch repair
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71.

72,

73.

(D)

What are N and Q proteins in Lambda

phage ?

(A) Both are transcription termination
factors

(B) Both are antitermination factors

(C) Both are attenuation factors

(D) Antitermination for Immediate Early
genes and Delayed Early genes is
done by Protein Q and Protein N

respectively

In Ecoli which among the following
Enzymes relaxes DNA by increasing the
Linking number (Lk) ?

(A) Topoisomerase |

(B) Topoisomeraée II

(C) Topoisomerase ! and III

(D) Topoisomerase IV

mi-RNA (Micro RNA) are associated

with :

(A) Splicing of pre-m-RNA

(B) Regulation of gene expression by
blocking the translation of specific

m-RNAs their
degredation

and causing

©

Protection of germline from
transposable elements

Regulation of X-chromosome

inactivation

‘P.T.O.
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Prokaryotic Sigma 32 (¢32) factor of
RNA polymerase :

(A) is responsible for sporulation in

Bacillus subtilis

(B) is responsible for the synthesis of
heat-shock proteins in £ coli
(C) is. induced when bacteria make

transition from the growth phase to

stationary phase

D)

is used in the conditions of nitrogen

starvation in E. coli

Which of the followin.g is an example of
a lipid-based second messenger ?

(A) CAMP

(B) 1P3

(C) Calcium ions

(D) Protein Kinases

Which type of cellular communication
involves the transfer of $mall molecules

or ions directly between adjacent cells ?
(A) Endocrine signaling

(B) Paracrine signaling

(C) Gap junction signaling

(D) Synaptic signzling
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77,

78.

79.

Desmosomes are cell junctions that

provide strong adhesion between cells.
Which protein is a major componcnt of
desmosomes ?

(A) Cadherins
(C) Selectins

(B) Integxiins
(D) Collagen

The - CheA Protein in bacterial

chemotaxis acts as a :

(A) Chemoreceptor

(B) Phosphatase

(C) Histidine-Kinase

(D) Channel protein

Which of the following is an example of
autocrine signaling ?

(A) Nerve cell transmitting a signal to

a muscle cell

(B) Hormone secreted by the pancreas

affecting liver function

(C) Sensory receptor cells in the eye
responding to light stimuli

(D) Cancer célls releasing  growth

factors that stimulate their own

growth.

P.T.O.
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80.

Tumor suppressor genes play a crucial
role in preventing the development of
cancer. Which of the following is an

example of a tumor suppressor genc ?

(A) HER2

(B) p53

. (C) EGFR

81.

82.

(©

(D) BCR-ABL

Which pair of genes commonly impart in

DNA damage mechanisms ?
(A) Cyclin D1 and cMyc
(B) p53 and Caspase-3

(C) ATM and ATR

(D) BRéAl and p53

The primary function of dendritic cells is

to :
(A)
B)

Present antigens to T cells
Produce antibodies
Engulf and kill pathogens

(D)

Release histamine during allergic

reactions
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Study of Ageing is known as :
(A) Entomology (B) Embryology

(C) Gerontology (D) Zoology'

Which type of cell division takes place

in Gametogenesis ?

(A) Amitotic and Mitotic

(B) Amitotic and Meiotic

(C) Only Meiotic

(D) Mitotic and Meiotic

‘Acrosome’ is formed {rom which cell
organelle :

{A) Endoplasmic Reticulum

(B) Golgibodies

(C) Mitochondria

(D) Ribosome

The surface layer of sperm contains a

protein‘ous substance, known as :
(A) Antifertilizin

(B) Zygotin

(C) Fertilizen

(D) Tubulin

P.T.O.
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88.

89.

90.

Prime function of *Corpus luteum” is :
(A) Sccreation of digestive juices

(3) Exocrine

(C) LEndocrine

(D) Functionless

The best known cell line obtained from

Human Carcinom_a is
(A) BHK cclls

(B) CHO cells

(C) L and 3T, cells

(D) HelLa cells

Which cavity is found in Gastrula stage

of an embryo ?
(A). Blastocoel
(B) Gastrococl
(C) Amphiblastula

(D) Uterine Cavity
In which egg micropyl is present ?
(A) Insects (BY Elcphant

(C) Trog (D) Birds
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94.

The connection of water soluble pigment
phycobilins with protein in grana of

chloroplast is :
(A) Unstable
(C) Semi-stable

(B) Stable

(D) Highly stable
Which of the foliowing is a free living
nitrogen f{ixing bacteria ? _

(A) Azotobacter  (B) Rhizobium
(C) Streptococcus (D) Clo.lwridium
Photosynthetic units in green plants
are :

(A) Photons . (B) .Quanta

(C) Quantasomes (D) Chlorophyll

The number of ATP molecules produced
during complete oxidation of one

molecule of glucose is :
(A) 36 (B) 38

(C) 40 D) 8

Glyoxylate cycle is the conversion of :
(A) Fat to Carbohydrate

(B) Carbohydrate to Fat

(C) Fatty acid to Fat

(D) None of the above

P.T.O.
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96. Florigen theory of flowering was

97.

98,

proposed by :

(A) Chourad (1960)
(B) Blackman (1920)
(C) Chailakhyan (1936)

(D) Garner and Allard (1920)

I\/.Ios‘t important  osmolyte  which
accurmnulates during salt or water stress
is :

(A) Amino acid-Proline

(B) Sugar-Glucose

(C) Malic acid

(D) Starch

Most abundant protein on the earth
sharing 16 per cent of the chloroplast
pro’Eein is :

(A) Insulin

(B) RuBisCO

(C) RuDP

(D) PEP
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Immunoglobulin melecules :
(A) help antibodies to their job

(B)

are the chief participants in non-

specific defense mechanism

recognize’ and bind antigenic

©

determiants

(D)

are a specialised class of white

blood cells

The second heart sound is caused b)} :

4

(A)

Closure of aortic and pulmonary

valves
(B) Ventricullar filling
©

D)

Ventricullar systole -

Closure of mitral and tricuspid

valves

‘The movement of oxygen from alveoli in

to the blood in the pulmonarj/ capillaries .
is done by :

(A) Active transport
(B) Facilitated diffusion
(C) Filtration

(D) Passive diffusion

P.T.O.
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102.

103.

104.

Reabsorption of glucosc occurs in the :
(A) Medullary collecting tube

(B) Proximal tube

(C) Distal tube

(D) Loop of Henle

Reabsorption of Ma in the kidney is

increased by :

(A) Thyroxine

'(B) ADH

(C) Atrial natriuretic peptide
(D) Aldosterone

Which of the following hormones plays
a role in regulatiLg the flow of bile ?

(A) Gastrin
(B) Cholecystokinin

(C) Secretin

105.

100.

(C) Serotonin

(D) Pancreozymin

~The hormone of the pineal gland is

known as : ‘ .
(A) Somatotropin (B) Melatonin
" (D) Thyrotropin

Some . mammals have a special

thermogenic tissue known as :
(A) Brown fat tissue

(B) Connegtive tissue

(C) Epithelial tissue

(D) Normal fat tissue
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107. When F 1 hybrid plant is crossed with

108.

109.

110.

either of parents, the cross is called as -
(A) Test cross

(B) Back cross

(C) Reciprocal cross

(D) Monohybrid cross

Transmission - of genes outside the

nucleus in eukaryotes is called as :
(A) Extranuciear inheritance

(B) Maternal inhc:itance

(C) Cytoplasmic inheritance

(D) All of the above

Trisomy of 21 number chromosome in

human  beings represents  which

syndrome ?

(A) Klinefelter syndrome
(B) Down’s syndl;gme
(C) Turner’s syndrome

(D) PATAU syndrome

The study of inheritance pattern of traits

across several generations of a family is
called :

(A) Polygenic inheritance
(B)- Pedigree analysis
(C) Quantitative inheritance

(D) Qualitative inheritance

P.T.O.
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111. Match column I with column II :

Column I Column I1

1. Pleiotropy (1) Many. genes
govern single

character

2. Dominance (i1} In heterozygotes °
both alleles
express them-

selves

3. Polygenic (iii)

Single gene
inheritance influences

many characters

4. Co-dominance (iv) In heterozygotes

- only one allele
expresses itself

Choose the correct option from the

following :
1 2 -3 4
A) ) () Gi) 3Gv)

® Gi) G) @ Gv)
© Gi) Gv) ) G
D) Gi). (v) GiD) @
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112.

113.

Which of the following are correct for
linked genes ?
(i) Are located near each other on

same chromosome.

(i) Distance between linked genes is
dfrectly proportional to linkage
strength.

(iif) Linked genes are segregated during
meiosis individually.

Choose the correct option :
(A) (i) and (iii)

(B) (ii) and (iii) -

(C) Only (i) -

(D) (), (ii) and (is)

Choose the correct statement about

recombination and linkage :

(A) Recombination results in the
generation of  parental

combinations
(B) Complete linkage results in higher
non-parental “gene combinations

than parental type
(C) Genetic maps are constructed by
the of

recombination between gene pairs

using frequency

(D) H. J. Muller constructed the first

chromosome map

P.T.O.

gene -
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114, Match column [ with eolumn I :

Column I Column I}

1. Transduction (i) Sudden and
inheritable
change in
genetic material

2. Sexduction (i) Exchange of
genetic material
between
non-sister

chromatids

(%]

Transler of

DNA by means

(iii)

Crossing over

of plasmids

4. Mutation {(iv) Transfer of
DNA by means
of pl‘]agc DNA
from one
bacteria to

another
A

Choose the correct option :
1 2 3 4

(A) @) (i) () 3v)
B) (v) i) Gi) ()
© ) Gv) () (i)
D) Gv) GiD) (i) ()
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115.

116.

117.

Bionomial system of nomenclature
proposed by Carolus Linnaeus provides

the names partaining to :

(A) International identification

(B) One generic and one.speciﬁc name

(C) One scientiﬁc aﬁd one non-specific
name ?

(D) Both names given by taxonomists

Interbreeding animals belongs to the

same :

(A) Genus
(B) Species
(C) Family
(D) Order

Identify the correct sequence of taxa in

Linnean taxonomic hierarchy :

(A) Class, Order, Family, Genué,
Species

(B) Class,
Species

(C) Class,
Species

(D} Class,
Genus

Family, Order, Genus,

Order, Genus," Family,

Order, Family, Species,

P.T.O.
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118.

119.

120.

121.

122.

Lungs of reptiles are located in :
(A) Neck (B) Thorax
(D) Tail

(C) Abdomen

A grdup or mass of cell bodies within the

gray matter .of. brain or spinal cord is

“called :

(A) Cylon
(C) Neuroglia

(B) Ganglion
(D) Nucleus

Indian Rhino is conserved in :

(A) Corbett National Park-

. (B) Kajiranga National Park

\@C') Bandipur National Park
\
(D) Pench National Park

International Union for the Conservation
of Nature and Natural Resources (IUCN)

" was formed in :

(A) 1948 -
(C) 1950

(B) 1947
(D) 1952
First true jawed vertebrate belong to
class : -
(A) Cyclostomata
(B) Placodermi
(C) Ostracodermi

(D) Chondrichthyes
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123.

124,

125.

Which of the following are the plants of’
cold and alpine regions and these do not

thrive well in heat ?
(A) Megatherms (B) Mesotherms

(C) Hekistotherms (D) Microtherms

Water of the soil which is easily

available to plants, is kxiown as :
(A) Holard
(B) Chresard ’

(C) Echard

' (D) Hygroscopic water

:Which of the following is wrongly

matched ?

(A) Commensalism—One species® is
benefitted and other is neither
benefitted nor harmed

(B) Aménsalism—One species  is
I}annéd" and otﬁe:_ is beneﬁt_ted

(C) Predation—One. species kills and

feed on other species

(1) Protocooperation—Two  species

interact favourably with each other _

P.T.O.
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128.

129.

heavy rainfall and mangrove vegetation ?
(A) Deccar_i Plateau -

(B) West c;:)ast of Malabar

(C) Eastern Himalayas

(D) Central India

Which of the following air pollutants is

not matched with its sources ?

(A}, Sulphur oxide—Paper production

(B) Hydrogen sulphide—Oil wells

(C) Hydrogen
production .

Huoride-Aluminium

(D) Mercury-CoaI gastfication

Which of the following Biosphere
Reserves is not correctly maiched with

its location ?

(A) Gulf of Mannar — Tamil Nadu
(B) Kuchehh — Gujarat

(C) Nandadevi — Himachal Pradesh
(D) Sunderban — West Bengal
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130.

131,

132.

133.

Which modern mammal is related to

“Pekicetus”, a four-footed extinct
mammal ?

(A) Horse (B) Elephant

(C) Lion (D) Whale

Which of the following is suggested as-

the first genetic material ?

(A) Deoxyribonucléic Acid (DNA)

(Bj Ribanucleic Acid (RNA)

(C) Peptide Nucleic Acid (PNA)

(D) Complementary Deoxyribonucleic

Acid (cDNA)

Rates of evolution are expressed in :
(A) Svedberg Units (S)

(B) Haldane Units (H)

(C) Opari‘n Units (O)

(D) Time Units (T)

The neutral theory of evolution is
proposed by :

(A) Fanny Pouyet.

(B) - Motoo Kimura

(C) Simon Aeschbacher

(D) . Alexander Thiery

P.T.O.
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134. The branch of sciencg: that deals with

135.

136.

migration and other periodic phenomena

occur in animal’s life is known as :

(A) Chronobiology
(B) Ethology
(C) Phenology

(D_) Zooseiiotics

Social grooming or allogrooming is an

important gesture of :
(A) Shrimp’s socicty
(B) Primate’s society
(C) Lions’ pride

(D) Naked mole-rats’ colony

“Chink” and “seee” are the alarm calls
of~

{A) Starlings

(B) Herring Gulls

{C) Mountain Chickadees

(D) Chaffinches
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137.

138.

139.

Nobel Prize 2020 in chemistry for the
discovery of CRISPR-Cas-9 was awarded

“to :

Emmanuelle  Charpentier and

Jennifer Doudna

(A)

(B)
©
(D)

Jean Paul and George Church
Feng Zhang and Keith Joung

Rosalind
Anderson

Franklin and Eric

Which of the following statements about
marker assisted selection is frue ?

(A) Marker assisted selection is only
applicable in plant breeding and not
in animal breeding

(B) Marker assisted selection rely solely

on traditional breeding methods

without involving DNA analysis

Marker selection
accelerates breeding process by

assisted

)

direct maninulating an organism’s
DNA

Marker assisted selection is a

(D)
random process that does not
require specific genetic marker

Which of the following factors should be
considered when selecting a culture

medium for specific cell types ?

(A) pH level

(B) Osmolality

(C) Growth factors

(D) All of the above .
P.T.O.
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140.

141.

142.

Which of the following is an example of
an electrochemical biosensor ?

(A) Photonic Bioserisor
(B) Piezoelectric Biosensor .
(C) Amperometric Biosensor

(D) Thermal Biosensor

Hydrated synthetic seed is produced

(A) Sodium Chloride
(B) Calcium Alginate
(C) Sodium Acctate
(D) Calcium Nitrate

Process of fixing glucose isomerase in
the cells “of Swreptomyces by heat
trcatment so that in a batch process
glucose is converted to fructose, the
process is known as :

(A) Takasaki Process

(B) Gist-Brocades Process

(C) Renold Tobacco Company Process
(D) Okazaki Process K

. Which technique is commonly used in

Genomics Rescarch .to compare pene

expression levels between different

samples ?

(A) Polymerase Chain Reaction (PCR)

(B) Fluorescence in situ Hybridization
(FISH)

(C) Microarray Analysis

(D) DNA Sequencing
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144. Which of the following techniques is

145.

146.

147.

used to determine gene expression

levels ?

(A) Polymerase Chain Reaction (PCR)
(B) DNA sequencing

(C) Microarray analysis

(D) Gel electrophoresis

Restriction enzyme EcoR] recognizes and

acts at which DNA sequences ?

(A) GTTAAC  (B) TCCAAG

(C) GAATTC (D) TAAGCC

Svedberg unit is associated with -
(A) Polarity of molecules

(B) Polymerization of molecules
(C) Ionization of molecules

(D) Sedimentation  coefficient of

molecules

Blunt cutting restriction enzymes cut
DNA strand at :

(A) Glycosidic bond
(B) Phosphodiester bond
(C) Hydrogen bond

(D) Ionic bond

P.T.O.
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148.

"Which is the proper order of steps in

Northern hybridization ?
(A) RNA isolation > Probe labelling >
Electrophoresis > Autoradiography

(B} RNA isolation > Probe labelling >

Autoradiography > Electrophoresis

 (C) Probe labelling > RNA isolation >

149,

150.

Electrophoresis > Autoradiography

(D) RNA isolation > Electrophoresis >

Probe labelling > Autoradiography

Whole chromosome paint analysis is

commonly done by :
(A) Colony assay
(B) Flow cytometry

(C) Fiourexence insitu hybridization

(D) ELISA

Which chromatography technique is most
appropriate for purification of cloned His

tagged proteins ?

(A). Affinity chromatography

(B) Cation-exchange chromatography
(C) Anion-exchange chromatography‘
(D) Gel-filtration 5hromatography
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